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Japanese Patent First Publication No. 6-281513 

A torque sensor including output shafts 1 1 and 12 rotatable 
relative to each other and a gear shaft 20 extending in parallel 
5 thereto. A torque transmission gear mechanism 21 is provided 
which works to establish transmission to torque between shafts 1 1 
and 12. The mechanism 21 has a helical gear 24 which is 
disposed to be movable in an axial direction and works as a 
movement output means. A position sensor 34 is disposed 
10 between the helical gear 24 and a mount 40 which consists of a 
permanent magnet 32 and a Hall element 33. 

Japanese Patent First Publication No. 2000-318628 

A heat dissipating plate 3B opposed to the case 62 has 
15 formed therein a cut-out recess 3C within which a capacitor 42, a 
relay 46, and a coil 49 are disposed. Specifically, the capacitor 42, 
the relay 46, and the coil 49 are installed within the recess 3C 
without any protrusions, thereby permitting the device to be 
reduced in size. 
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(54) IMWOZm «ft^'7-X5 i T'J>^0l&SB 

(57) mm] 

mm: *«**sHtr*. 

BK3*LT*#r*!Bz:*«6 5 6 5 h 

Mizm? 0 Sr^ltT. gg,a*^®6 5 j «©fi|*/t*- 
>P 2(HR«fil>BiK6, ±Gtt9Rfi%^f96 5 h 
<DM7 OF^iCE^bfe. 
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•65k 



y. ±E¥«#X<y^>y*ifl^£yUy:x«iirr3i2 

«u*y-->*«M.fc«»»s:A , 7-X7 l 7'j >y-[sjg§gg 

U yS?8HOT*£#K±E*SSttffi¥§fc&tf±K:7 , J y 
^0S§£«3^r-5E£lAy->. ±E*-*fttf±E/'? 
y y U *_kB:7 U y ^SKCSBKf * 3 * y * . ±Ea 

*fttf±E«©*a»C*:tt»T±E7UyS?@Itt£tt 

▼-f y □ 3 > tfa.— * 

aaraaig»s«Afc«»^A7-xy^:ru >y*HKft 
mmm 3 ] i»e7ij y z?m<&*mm.-r * ±es«£ 

1 Xttl§#^2 (;E«©m»:£A7-Xy7 >J >$fBtt 

gg. 

[»#H4 ] MET'U y S?0»€«*-r-5±EaME* 
-fcy S y * *ST-«fiK bfe C <h S»« * 1 X 

s. 

[»#H 5 ] fttESff^iftrt £G*3 tt£ttE*SK4* 
tti#§fc&tfifflE:/U y 5?l3K£*i*T*E*/Xy'->± 

2 (cEtt©mi&iS:A'7--X5 i 7" l J >y"(HlSSSg. 
[»*«6] K»A*y-->±£B3JtE*filMt*JRe 



E«<75«ftiCA7— Xf7 'J >y*EIg&gg. 

w** 7 ] mE£«0*ncEtt;**i&iNre«aEt*- 

tH^Rfttfl»e7'J y 5>Btt*«Sl*f-.5SIR/^->© 
IkSA^-X^T'J >y*[3!Sg«. 
»J >y-|sIS§gS. 

i£a*"7— Xf7U >y*EBSS». 
CW*« 1 0 ] ffiEttft&H t- h -»**«3Mfe«*IS 

T 1 Xtt»*» 2 (CfS^OT^&itA^-XyT- 
U^HttttB. 

[If** 1 1 ] ffiE&Jfeffl t-h->>^ rt^-y- SIR 

zm&m i x»a«*«2 KEKoaiftsc/^^-xyyu 

>y*lsIS&gfi. 

c»*9ii2] sst^ai^a. yvv&am. 

2 fcEft^mftiCA^-X^T 'J >y*Htt£«. 
[0 0 0 1] 

A-7- Xf7 U >y'llF?S^SfcH-r-5 t»OT?. #KHE— 
[0 0 0 2] 

•J >^IhISS^SS— SP^P y ^ HT^TIelSS^T* 0 . 
^UTMSdMI/^Siil^T-S^— ^. 4 1(^-^4 0 

[0 0 0 3] 42 «^E— ^*oS I M© »J y ^Wric^*© 
JR-r<5fc»<0*«« (3 6 0 0m Fig) (03>t> 

it. 43 tt*6— ^«sk i M^ta-r^fttb<Dmm.mtii^ 

StUT»->^>hSfitS> 4 4{±^:— ^*DliIMS:« 
&(D^ft:X<y^>y'^ FET) Ql~ 

*fc*©3-f 

[0 0 0 4] L 1 tt3 >f >1)-4 2 0-85^5 > K C 
S^T-5#m^. P 1 P 2 «*W«:X-f y*>?m 
1 ~Q 4 S yj y y««lrr* > V > hJg*a§§ 



4 3&tf:7yy^iaiM4««lJrr*fi*/t* — >. P 
3 «yj y 4 4 (DihJjffi? >X' 

[0 0 0 5] 4 5(j; ; E-^4 0SW^yf l J4 1§:^iJ 
•y v>E«&4 4 fc*»rr-6fc«><0«R© U - FiffFa* SfiS 
33*i7;5\ L 2«^E-^4 O&tfA'-yx'J 4 1 <fcn* 

P4te'J 1^—4 6. 3>5 r >-y-4 2Stf->t > hJgfcxSs 

7> KC««rr*K«l/X^— >T*«. y«4 
40tH*<t)4*EiW/^->P3tt. 3*^*4 5 C» 

[0 0 0 6] 4 7{i7'U-y> J !eI8S4 4^UT ; E— ^4 

0 zmm-rz tmz. u u— 4 e £^»rr£ffii&[ei8&. 

L 3«ffil61sI8&4 7*'J U~ 4 6 ©SbfiBn-f MZffl&T 

zmnm. l 4 nuBnsss 4 7 £ 7 u -y ?db 4 4 k» 

i8trs«m*iL 4 Sttvr > hjfflKSM 3©-$8£;fhU 

0 . IMfitalSS 4 7 ROTE— *«8tttffl^R4 8 

-5. 

[0 0 0 7] 5 0t^\>K;U©^jteH^T£&fcB-f-5 

-f^Da>t;a-^ (ecu) -e&o. yj7v0SS4 

[0 0 0 8] ?-f?on>e a -^55H 0 

fifcfg4r I m£±Bfc?- •5 j e-*mS£ftS£#g:5 6t, : e- 
^SSftfg^ 1 mtt-^fs? I MtromStfilMA I *g[ 

I <««•> JS&tfD ^<7)«IE»SrS£t5UT 

pwMTOL-T-jttiztem-r&nSiiMm&i oz±i$rr 

3P I Di^ffg5 8 <i:S«M.T^*. 

[0 0 0 9] HiSl/teUd*. Vf ^DZ^fcfj.- 

^SStt. AD*«»-^PWM^-fVEIgS*«)«t:«a 

SSS4 7$^lt'Jl/-4 6 4TOU : E-j'«StIM 

-^5 5 £SSj[sI8&4 7 c«»rr.5fcie>©*w!rca 

[0 0 10] -jKlC. t-^4 0tA'yfU4 1 £0>KI 
Kfrfi:£nfcl3»B*4 2~4 4. 4 9. — > 

PI-P5. IRtfL 2«. AftSt^"-^ 



T-f ^nn>tfi-^5 5. ^ifr[eI8S4 

3 ~ l 5 a. /h««»c»isrr * ? ^.mmmtm^ n-s 

[0 0 1 1] SI 111 — iKW&fcS&jtA?— Xf7U 

>^ii]ss^g©®g§mfiK^^-r¥®ST$ > o . q i ~q 

4. 42. 43. 45. 46, 4 9 5:1*5 5 «0 1 0 fZ 

7f>^ifQ 1 ~Q 4 W»fflrc*«3ftfc#— *t<DF 
ETJ;9#$fiS£*i. ^ficon>^>-y-4 2li3<S©3 
>r>^l:±DMSn. 7^M>lfi- ^5 5tt 

[0012] 1 «->-^ FtK2fe«tt«itEOflMe**iafc 
A. 2(i^S7l/- A1CDJS®±(C« 
M$nfc^yj>hS«. 3tt^S7U-AlCDrtffl« 

T<&5. l&»:/y>bg«2CB:. &@SS^4 2, 4 
3, 4 6. 4 9RCX5 5i|*i®g$nT*5D. Sfc, WL 
©ffi«ffifCti&#^X-f -y^>^^Q 1 ~Q 

4dts^snrt»-5. 

[0 0 13] 4 a ~4 e ttEi/t^->P 1 ~P S f C 

yj > NSS2±fcffi^^-><i:asiJtC(|@&u:p$(D 

[ooi4]^fr. iioJtiL^e., Silted 
Lfc^comftsi/N-^-x^zu >*?mmm , &<Dmmz 

ir>-y-5 0S.^*^-fe>-tJ-5 l^e-jglte WI^TRy:* 

avsaoatttfttc. ->v>hssti§4 3^?,^-^ 

MI Ot^^eSL. ««^L5^L-t^ift[ElSS4 7 

[0 0 15] ^»|[HlgS4 7te. £*«ftKaB-?(2««R 
L 3 ^r^hLxfcfBTJ (C J; 0 3fBB 'J l/-4 6©i,«4 6aJ 
IsI^[fi]fg^DOSU:mgg©Iffll*I 0*« 
A^Stl^i:. PWM^Wil^Sr^L. ^tS^L4^ 
^f-LT^'J -y v ? [sIgS4 4 ©SMftXi" -y^>^^Q 

i~Q4t;SiSn-r^). 

[0 0 16] CtllCkO. ^-^4 0«. /VyfU 4 1 
frZVt-WBMLZ, a*??4 5. 3-f;U4 9. U U— 

4 6. mW*?—>P 4, ->r>hSfitlg4 3. ffi^y? 
^->P1, 7'J-yv ! [EJS§4 4. IH^/t^— >P 3. n 
W^45 &tfn«E*lL 2 S^ltiM&Sftit-^ 
mat I MJC J: OBHttSft. 0ffi*[*l{=BfB*©*ft 

[0 0 17] d<75i:#. ^mffEIMtt. 



•J -y 5?0S&4 4fflPWMW©X'f 7f>y»m:<fc 
0 U >y 7%JE&»£#tf^\ *§SCD3 >5= : >th4 2 tC ± 

-y -^@SS4 4^PWMffildfi:. X-f •y5 1 >^ftf^ 

[0 0 18] iC^5T. d©a«*»j^:/t'7— X-rT'J 

»*T*-pTt)2 5AlgT*0. /hSS»#T«6 0 
A~8 0A§gf:fcl1-5. tot. yj>y> J lHlSS4 4 

&m&-rz>¥m&z.'f-y3 L >ifm z ?Q i~Q4ts. ^- 

[0 0 19] f^X-f7f>^ifQl~Q4 
©fSaSS-afcaSTSfc*^ Steffi 3 AS£>gT$l5, ^ 
-*«SS I M#*#<&n«&5«£#3i#X-f >y^> 
^^Ql~Q4(73fflgcfcitftlL. nW=WIMR3«>^: 

[0 0 2 0] $e>(C. n^^^4 5CD^^6. 3-1* )\, 

4 9, UU-4 6. ->r > hStr[S4 SS^'J -yv^lHl 
SS4 4^*bfci7'7>HSTf(75E^/1^— >P 1, P 
2WP4, Tae^C. •yv J HJg§4 4^e> ; £— ^4 

ost©E^/^->p 3<73S$«. ^mmiM<D 
iiin< ft^W:. ifcf&lg3co*MfctcJ£0ijUT, §1« 
[0 0 2 1] >P l~P4Tf« 

?s^*5^-n755*^<DT-. cn^KihT^rcit)ic. tail 

[0 0 2 2] 3>j>t4 2, ->r>KStt§§4 

3. 'Ji/— 4 6S?/a<;P4 9«. ^e— ^mStiMW^: 

aftic»«r»-*:fflitr*««, cne.sr^a7 r u>hss2 

5 <=> lessens 'J > hgl£ 2 <0:ft:8!ft:*iB < Ct'Cft-S. 
[0 0 2 3] Cft6©IBJB*:*ft-r*fcaK:. «ittf«f 

WW 6-27082 4^ii$SfCfBig$tlT^-5io7 l cC : fo 

awaie.nTu-s. 012. ii3a#i¥6-2 7o 

8 2 4^*tCie*Snfc«ftSC/t , 7-^^7 , 'J >^IhI 
^«#B§) , II 3(i01 2rt©tti»7 r 'J>hS«*l* 



^tfcffi£^-r¥®0T£>5. #Hi:fiV>T. 010. 
HI lfc^fUfe^tra-W^fi. 1 
ASU: 3 Ate&JgX U-A 1 RtfttffrK 3 (C^tl^tl^t 

[0 0 2 4] 0^U&^[el'iS#Sfi£t2. il0i:f 

B*tr*«. ^yg>hSg2 , c , i^i7 
y:*^-tr>-y-5 i (si i#bb) c««snst>*fi 

[0 0 2 5] Sfc. ^SSAtt^ftSC/^-XT-TU 
>^IIIiSS«<'OT«©S'-;i'F««lte*#U 

-a i Ate. «aiftS3 At«awtr»^sn-c«±jcc'> 
-;n*»ia*»i£u «eityu>hSffi2{c-*fT-5fiiS 

/-fX**WfUTV»-5. 2AliSi!j»g3A±l:SiStl 

5 5 zmm-rzumzf u > 2 » e>»fij$nT*5 

0. I C?-yy*^B£^»llHlSS (^iaiHlSS^) 4 7 
[0 0 2 6] 10 ttCTA'Smmfb^X^SWH I TTS 

P^* 1 0 0 (im©|A^-> (2 0 «m©7Jl'5- r >A 

i^i^nx^s) ttxM-inxir^. e^/^ 

— >PttP 1~P 5^$r^UT*50. C^Tte— BBOT 
* (C«jKlSge^^->P4ro— SS) **0*SnT^ 

[0 0 2 7] &SSf 1 0 tt. KiiitftttlME 3 A CBS 

£ tifc^ty u > h *« 2 a a. * ft JrM 

[0 0 2 8] OtCte. ±E«iftHSr^UT» 

^EgStlfcie^M^->PJi(C. 0^Lfc«fcofC. -> 
Y> H«tn;§§4 yS?®»4 4^g^nx* 

9. ^SMl 0teSf»1S<hUTfct8figLTV>3. £ 
it, &Jgg«l 0Ji'C^B£$nfcffi^/1^->Ptt. ^ 

[0 0 2 9] yj -y 2?S!S4 4 $«fiK-r^>¥^ft:X'f -y 
f>^ffQl~Q4B, «SJA«8<@ (&^2(@-ro) 

OT^sitfSS^nT^^t/^T^-y^efiKo, — ^:t— 

>P (Pl~P3f) 'C*BBf*ftB:y : 7^5-^A^> 

f^>yii:<tt)^n. 01 o©^r-^4 ocyj 

[0 0 3 0] dCD«k^{-:, »ffi*flianTt»«C^C<!:tC 



g#x-r y 7- >ifm=?Q 1 ~Q 4 &m ^ 5 C £: K«fc 0 . 

[0 0 3 1] #^X-f-y5 1 >^ : FQ 1~Q4 

CO 0 3 2] 14a~14gte&SS«l 0±©ffiit$A 

U— K 1 4 aRZfil 4glt <J t-— 4 6 ©ffiJ&A* — > 
P4Jlt^tSL3M(SlW. 
[00 3 3] 5 tt&JR££ 1 0 >h£ffi 2 «fc 

©MKi^ft s nfcia»tt©*»awfc* o . 1 

tC. □>f>-tf4 2, 3^^4 5St;iJl/-4 6A5|! 
OH. 3a**«-5SJt. T**S«to/e*D. air»tc0fJE 
[0 0 3 4] 3>T>t4 2ll ffi»?4 2a&^£ 

$n-o>-s. n >^>-tj- 4 2©^7 > k (-) m<nnm 

Sf4 2ait 3*^^4 5©5 r 5>h*«H t «=*«S 
ft. B& (+) ffl©«1SSS^ 4 2a!l 'J- h* 1 4 e £ 
^LT">t > hStag§4 3 (Cffi^^tl. 39WF4 2 b 

•5. 

[0 0 3 5] 3***4 5 t£. tRJ*«-f >-*- 

(C^O^ltbn^xh^t. MM(CSSM?flS4 5 a£*f 
&g*8-?8B4 5 a«. ^JSS«10^ 
6*ttK35ffl lfc'J-n4a~14d fc*tfi u-cmst, 

mz&mzftx^z. 

[0 0 3 6] 3*>^4 5 0»»H s «Ctt. S 1 0 fC 
7^4 1*5^*111^. 3***45tt. 

[0 0 3 7] U U— 4 6(3. Ayr- 'J 4 l«OU U-jg 
y S>@» 4 4 fflijco 'J IHttiW" iJ-h'14a^l/ 

te&a*- > p 4 nx 

[0 0 3 8] £©<£?{;:. *€&&9tfU-X-^-X£ i # 

Stu ^tlSfii o±c*«w:<n*SI053 

>f>t4 2, 3^^4 5jiO:UU-4 6ll (fftHH 
(CSSISLfcU — K 1 4 a~l 4g^UE«A?-> 



[0 0 3 9] «£oT. &SS&1 0±©gEi&A*->P 
t. 3>x>tJ-4 2&XPJ 4 6©fiffl?«!5:eW: 
3***4 5®&ftOTff4 5a£®M0^l9:ffttS 

< «c o . n bTTE«ii***3*K:«iWT 
[0040] »j©iieakyj>h*«2A©7';u5 

tMOKl^wyj y H I C£Lt*SSnfcffi» 
0SS4 7«, #t«L4Sjt-LT^I«Sl Olffl^'J 
y 5?B»4 4lCiftMStU $«iL 5 ZftVTtm^V 
>hS£2±©^"f *nn>fcfa.-*5 SCUM^n 
-5. 

[0 0 4 1] £©£?{;:. ±S©*6^t7''J>hSS2 t 
ItWZ. ^3nfc«*^'J>ha&K2A*flilr». TJi 

mm& i o ffl©aatx^-^*«»iBsn. $ e. »=/j\Sfc 
& s s&ttomm.m&m? (&»jieis&4 7^) o>&m 

[0 0 4 2] ->-;^St!5;5^l71/-AlA 
tt. KI»«3A<!:ffiigL,T*feak7 r U>hSS2S:aC2A 

[0 0 4 3] 

feSg3l5©«»iS:/t'7-Xv L >''J>y[HlgSSS«. 

i o a«tf-ffi*«s«-c* o . M-E©^tcE^yt*-> 
PjMB»«nT^*fc*. ttaE4>*:££lcJSi;T. SIR 
A*->*iR^¥*«:X-f y ^>*3?f^ Q 1 ~Q 4 ©fl- 
<fc*CfclCflsir». ^ISfi 1 0©»)W«** 

[0 0 4 4] *»«»4JilSIBIiaja[t<BiH-r*fc»C!6:S 

-5fe©T*-5. 
[0 0 4 5] 

©m»iiC:A , 7-x7 i T'j>*@ss^stt. sffi©. t- 

>©-«** ^Si*gJciHISLfcfe©-cfe 

-5. 

[0 046] *3EtH©»*«2 CEUC^ft^^^-X 
K«ltttt-«E«rt5r->0-tf*-5fr>tt&S£. SEA 

[0047] *^i^©^r*3«3 (ri2®©maa:A7-x 



[0 0 4 8] :*3g9i©§»*«4 l;:K*©*»SCA'7-* 

coo49] *5Hg©»*JB5 ciafcommra/w--;*. 

*->±««»*rc«ae>T. <fclMHE k- h 

[0 0 5 0] *3BW©«f*B6 iClEmoWSC/'t^-X 

[oo5i] *5ew©Sf*«7 ceft®«n£rt7-* 

f7U>yfflWitt. *neS«©illl»?fc:Bil*snfcl» 

*i&£\zmfeLTm< Lfct>©-T?&*. 
[0 0 5 2] *fB9I©tt**8K:K«fl!>«»£/'t , 7--X 

«J5£Uftt>©T;S-3. 
[0 0 5 3] *56W<0BI*«9K:ia«O«ll!iaC/f7-X 

[0 0 5 4] *fglp§©I3#JH 1 0 KEfcaMMfeC/t?— 
©T?&5. 

[0055] *9E9H!>imk>i 1 1 fdfettomifrif t-7- 

Xf7 'J >5f0»gBtt. MGttJPJH t- h 

— 9 £fR#f -5 X? bMitolWV >lfX'$>% fc© 

[0056] mmomim. 1 2 izEBflMMftse/t?— 

y-X n * * * £-#MK6£§y Lft«jg<h Lft feOT? 
[0 0 5 7] 

[0 0 5 8] &K©»ffil. £TF. Z.<D&m<D$m<D& 

m&m-rmz^xisimtZ). hi a. <r©fg^©5tag 

*e6s^r»««aia**u. ±as<oHiomHi 
3 iis]??^«i^-a5^$*-r. ft*. uB«j«tt. si 

[0 0 5 9] SltCiS^T. 1 Btt->- 

0. «ttw&n&tt«s (H*-&f) r-«. m&m&z®. 



0 s^iHisstcM-r-5«fisy -f X£jg#r-r5 t>o-c**. 

64li7-f^nn>t:a-^5 5-$>-5-<Z>SiaisIS&3P<D'h 
Q1~Q4, ^ir>h&tft»43«0*«9KffiA«»tt 

<<. $fc4^«3B^©H£a«*JJ£ft*. *#JT 
«. /J^S^SBS^r^X* U > h 6 4 fc* 

dtClioT. 2 U S-SS6 4, 6 5© 

r*ttJ»«3B^e^.*Ci:J=«toT. fl-afrv.©**!!! 

[0 0 6 0] 6 2tt^r— XTftD, 4 5**— ft: 

WtCJgfiE£nTt>5. $ft. ir-7 6 211 3^47;? 4 

©U — H^tt, H7fclr»l,H8K:*"r*0<$-— X6 2 
ftK&fiSn. fBfcf**— XK1«6 6©Jg®6 6AIC 

2*«6 5tsajirrafcJ6oaEftj« t 6 7*»j«lt^ 
-5. 

[0 0 6 1] 3BI1 ifcf&ffi t— h £ L,T©^» 

C*lH-r*t»©T**. $ft. &^ffi3BfCtt. ir— X 
6 2 ©MSB 6 6 <fc*t[6jfSSBfl-fCCa:R©«l 0 ^#§6 3 C 

&fctt. >r— X6 2©H8&6 6»C«ST-50^Uft(r^ 

[0 0 6 2] ^C£Ui©«fc5ftSlft^ , 7— Xf7'J> 

y^Ql~Q4, ->v>hSJn;gg4 3^©*^gfS. 
Rt/:^— X 6 2 £EB"T*. ^©<i:€. $r— X6 2A»S 

as^fta«j»?6 7i. r©jss^6 7K»i«rr*» 

-Sfi6 5±©lS^/t^->P 2Kl«tt6nft««6 5 
At©ffi««»*ff53S«. SS«^6 7©&Mi&tiffi6 
5A»C^*3-a-*C:iT7fi[«*«>*«JI6ft©T. ^BtCfi 

6 5*T«*6*H«ttt«*». Sftt4«H©»H»± 



[0 0 6 3] 02&tr>UEI5£fflt<>T&«S«KJ:98i 

« 6 5 &Wttfafr*>M.rzM&mT'& 0.04 te±fESgx 
166 5 <7>#rffi8tii£fl£;*; LfcBrffi0T-& 0 . 0 5 «± 
fefg=lS1K6 5£;S&&&3B (mkm\z.-Vi/>>7) ^ 

^0?s 4 4. > h gfits 4 3 mv>jznffi&&fimm 
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